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(54) A SALT OR FERTILIZER PROVIDED WITH A COATING 
TO PREVENT DUSTING OR CAKING 



(71) We, BADISCHE-ANILIN- & 
SODA - FABRIK ARTIENGESELL- 
SCHAFT, a Gennan Joint Stock Company, of 
6700 Ludwigsd^en, Federal Republic of 

5 Germany^ do hereby dedaie the invention, for 
which m pray that a Patent may be granted 
to us, and the method by wfaicfa it is to be 
performed, to be partkuiarly described in and 
by tlie following Statement: — 

10 Grani^ or crystalline sahs and fertilizers 
can be coated wi^ a powder to protect them 
against agglomeration. Suitable powders in- 
clude finely divided lime, diatomaoeous learth, 
talc, clays and die like and they are generally 

15 tised in amounts of up to about 2.5I%( by 
weight. Siich powders do not however adhere 
wdl to die sur&ce and dust is raised during 
movement in a warehouse fflHng into bags and 
applicatioa of the fertilizer. Such dusts are a 

20 nuisance, cause soiling and may evm be a 
health hazard. Hie dust fo r m ati on is especially 
troublesome during the filling of fertilizer or 
salt into bags made of plastics because diese 
can then be heat-sraled only with difficulty if 

25 at all. Adhesion of the powder to the fertilizer 
morBover cannot be siibstannaUy increased by 
adding water or steam or substances having 
adhesive properties such as mineral oils, glues, 
polysaccharide ^ycolic acid ethers (Gmnan 

30 Patent No. 950,559) or condeisatioa products 
of formaldehyde and urea or aminoplast->loanr 
ing amines {German Patents Nos. 1»062,713 
and 1,072,250, and therefore dust ftsmatitm 
cannot be permanently prevented 

35 To avoid agglomeration, attempts have tdso 
been made to coat fertilizers and salts with 
mineral oils, paraffin waaces or mizttses of 



these substances (French Patent No. 
1,394,629). When ihese coating agents are 
used, the troublesome dust f onnadom occurring 40 
in the case of powders is avoided but they 
have not been used in practise because of the 
inadfquate anticaking effea when small 
amounts aoe tsed. The addLdon of lattge 
amounts of organic substances (moie 45 
0.4l%i) in the case of fertilizers containing 
nitrates is ruled out because of the explosion 
hazard. 

It has also been proposed to avoid the 
agglomerating properties of fertilizers by pro- 50 
vidOng them wkh a coating of a water-insoluble 
polymerized material or treating them with 
a polymerizable material whidi can be con- 
verted (after it has been applied to the par- 
ticles of fertilizer) into a polymerized material 55 
which is insoluble in water (British fPaoent 
No. 815,829). Examples (rf polymerized 
materials given are those wUch can be ob- 
tained by polymerization or copolymerizatkm 
of styren^ vinyl chloride^ vinylideoe chloride, 60 
acrybnitrile, ediylene or fluorinated unsatur- 
ated hydrocarbons. The use of these coatings 
presupposes that the fertilizer is provided with 
a coatmg of an inorganic material^ for ex- 
ample cateium sulfate, prior toi the application 65 
of the said coating. Ihe fertilizer may be first 
treated with calaum sulfate which is then 
cemented onto the surface of the fertilizer by 
adding water. Oofy dien caa the polymerized 
siAscances tqr applied, for examine in ^ form 70 
of a sdudon in a suitable solvent. This metbod 
is f arily e^)ensive because it requires at kaast 
two operations. 

It is also known from French Patent No. 
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1^94,629 tfiat in order to prepare slow-reteasc 
fertilizei^ they may be provided with a coat- 
ing of a mixtiii?c of a paraffin wax faavmg a 
low melting point and a prfyalkylene having a 
5 xnokcularwBigJitof not more tlian 10,000. The 
polyalkylenc content amy be from about 5 to 
30% by weight and is generally not moace than 
50% by These miztoifes are ustially 

applied to the fertilizer in an amount not 
10 exceeding 20% by weight, 10 to 18% by 
wei^ being used as a rule. Coatings of these 
mixtures penetrate fairly easily and deeply into 
the partides of fertilizer so diat the release 
of inutrient is retarded in the desired maimer. 
15 For this reason and because <rf their plastid^r 
such coatings have <mly a slight anticakii^ 
effect In order to prevent caldagof sadi ferti- 
lizers, particularly under tropical conditions^ it 
is therefore necessary additionally to -powder 
20 sudk fertilizers^ for example with lime. 

Finally there are numerous propossis imawn 
iiccording to whi^ the agglomeration of ferti- 
lizers ai^l salts is to be prevented by adding 
surfactants. The proposals include sulfamic 
25 add (Gcnnan Patent No. 944^17), soapsi, om- 
<fmi^Wfin products of f oimaldehydie wrdi 
naphthalenesulfonic add (Belgian Patent No. 
529^55), aliylaryl sulfonates, aryl sulfonates, 
polyett^cae g^ycoI» amides estm, stdfon- 
30 amides^ iAeyk saxt^des, prunary, seoondaxy 
and terdaxy alkylamioe^ alkyiaxyiamines and 
arylamines and their saltsL 

The addition of these surfactants has only a 
limited effect however, partiadarily in dale case 
35 of hygroscopic bulk goods such as fertilizer^ 
because it caxmot prevent the action of 
humidity and thorefore it is necessary to 



powder the matfedal as well in order 
to prevent agglomeration. 
40 Acsoiding to another known proposal 
(Gennan Printed Aj^Iicadon No. 1,075,642% 
agglomeration of feroEzers is to be pievented 
by adding a catioa-acdve amine or a salt 
thereof afone or in the f oita of a sdutbn. Ex* 
45 amples ot suitabfe solvents are nitriles or 
miheial oils. When aich solutions are use^ 
ag^omeradon, pardculariy of hygroscopic 
fertilizers, under the inffv^^Q^ of humidity 
caxmot be prevented pexmanjOitly. 
50 The present mvention seeks to provide coat- 
ings which improve the stcnage properties ot 
granubr or crystalline salts or fertilizers by re- 
ducing or preventing dust fiKmation or 
ag^omeration of tfie salts and f erdlizers even 
55 imder prolonged i«ff»gnfle of fnimidify* 

According to the invention the gramdar or 
crystalline salt or fertilizer is pitmded with a 
coating co mp r isin g a polyediylene wax and/or 
poiypropyicne wax having a penetromeOer 
60 ntmber (as defined herein) <tf not moce than 3 
and a mean molecular wei^it of from 500 to 
10,000 and a smfactanti the amount of wax 
bebg from 0.01 to 1S% by weight and the 
amount of surfactant bong fran 0.01 to 2% 



by of the total weight of the salt or 65 

fertilizer. 

Salts and fertiUzers which have been pro- 
vided with a coating of a comlnnation of one 
of the said waxes and a surfactant generally 
exhibit far better storage properties than those 70 
vriAA have been providai with a coating of 
Ottty one of the two components. These excel- 
lent stoia^ properdes cannot even be ob- 
tained by applying only tme of the said com- 
ponents as a coating m a much greater amount 75 
than in the case of the oombmation according 
to the invention. 

Pdymers of ethylene or propylene, prefer- 
ably having a mean molecular weight of fmn, 
3,000 to 10,000, are used as the waxes. The 80 
mean nv>lecular weight is determined viscosi- 
metrically according to K. tJbcrrdtcr, **Die 
Makromolekulare Chemie", Vol. 8 (1952), 
pages 21—^28. The waxes may also have 
undergone termhud oxidation. The mdting 85 
p(»nt of these waxes is generally above 90°C 
preferably from 100<^ to 110**C. The poly- 
ethylene wax, according to a p«f erred embodi- 
ment, has a degree of branching of 10 to 100 
CH»— groups per 1,000 carbon atoms. The 90 
penetrometer number of the wax is not more 
than 3, preferably 0 to 2, mm at 25^ and 
100 g load after five seconds. The penetro- 
meter number is determined according to test 
mediod DGF— M— ni— 96 of the Deutschen 95 
Gesellschafc fik Fettmissenscfaaf^ Munster, 
Westj^ulen, Gennany* 

In order to achieve pardcdady good storage 
properties in the fertilizers and salts the wax 
compoi^t is as a rule applied first to the 100 
solid to be coated. The wax may be applied in 
solid or liquid fonn, the solid to be coated 
advantageously having a temperature which 
is ftom 10°C below to 30°C above the mdt- 
ing point of the wax in question. The solid to 105 
be coated should preferably have a tempera- 
ture whidi is vp to lO^C above the melting 
point of the wax. La order to obtain a unifoon 
coatiDg which adheres wdl, the crystallized or 
granular sriid is advantageously kept in motion HO 
and well miTcd. For example by means of a 
rotatmg drum <»r a vibratory feeder. 

In order to achieve a particularly good 
synergistic (effect it is advantageous to limit die 
duration of the treatment at die abovemen- 115 
tion^ temperatures of application. Thus it is 
advantageous to carry out the treatment at die 
said temperatures within five to fifteen min- 
utes. When using hig^ temperatures, Le. about 
30°C above die melting pomt of the waz^ 120 
about five mtnutes is chosen, while the treat- 
ment period can be extended to fifteen min- 
utes at the lower limit of the said range of 
trmperaturesi. 

When the treatment is over, during which 125 
thorough mixing of the wax widi die fertilizer 
or salt should be acfaierod, it is advantageous 
to cool the treated masensi tapiMy, for ex- 
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ample at the rate of moie than 3^C per min- 
ute, preferaWy more than 2°C per minute, to 
a temperature of about 40°C below the melt- 
ing point of the wax in question. Cooling may 

5 be carried out by a ccmventional method, for 
escample in a cooling dram or fluidized bed. 

FoUowing the treatment of die solid with 
the waz» l£e surfactant is added* if debased 
dissolved in a suitable organic solvent or enuit 

10 sified m water, again with liu>rough mixing, 
the same equipment advantageously being usol 
as for ai^Iication of tbe wax. The a|q>lica- 
tioo of the surfactant may be caitied out prior 
to the cooling of the fmilizer or salt which 

15 has been trmed with waa^ but is advan- 
tag^usly carried out after the said cooHi^ 

It is also possible to reverse the sequence 
by first applying tbe surfactant and only ^en 
treating die f erdlizer tur salt with wax. The 

20 fonner method however usually gives better 
results. It is also possible to apply the wax 
and the surfactant to tiie soUd smitiltaneously. 

If desired, it is posatble to apply with the 
surfactant a dye for identifying die solid^ for 

25 cxam{de ferdlizerj or to use a colored fertilizer 
or wax. 

The surfactants may be any compounds 
whidi contain hydrophobic and hydzophilic 
groups. A hydrophobic group usually condsts 

30 of a long chain aliphatic liydrocarbon radical 
having at least four to tfauty cazbon atoms^ ad» 
vantageously eleven to twenty caAon atoms. 
The radical may however consist of an aryi 
radical (for example a i^ienyl or naphtliyl radi- 

35 cal) or an alkyl-subsdtuted aryl radical having 
up to thirty carbon atoms in die aBcyl group. 
Apart from compounds having only one liydno- 
philic grouping in the molecule, compounds 
containing two or more such gnnqis in the 

40 molecule may also be used. 

The hydro^Iic groups may have an anionic 
or cationic nature. The caibo^ group 
(— -C0O-), sulfo group (—SO*-, suHoaates) 
and the sulfate group (— -050^— , sutforic 

45 esters) axe particulariy smtabte aniomc 
groups* 

Instead of pure carboxylic adds, alkyl- 
sulfonic add^ arykdfomc adds or alkylaryl- 
sulfonic adds or tlieir salts and stdfuric esCers, 

50 it is also possible to use those baving sub- 
stituents in the hydrophobic radical, for ex- 
ample with an amide, ester or sulfonamide 
groiq> or ether oxygen. For example olieyl 
sarcoside, the reaction product of oleyi diloride 

55 and the sodium salt of iseduonic add and a 
similar conq)ound which is obtained from oleic 
add and the sodiim sah of N-methyltaurinie 
may be used. 
Fatty acids having eleven to twenty carbon 

60 acorns and also aromatic adds such as 
especially benzoic add or salts of these adds 
are particularly suitaUe as carboxylic adds 
Ptirdy aHphadc sulfonic adds having four to 
thirty^ preferably deven to twenty, caiboc 

65 atoms, but also those having aromatic hydro- 



phobic radicals, for example phenyl or 
naphtiiyl radicals^ arc also suitable as sutfooic 
adds. Naturally compounds having alt^I-sub^ 
sdtuted aromatic radicals are also possible. 
Alkylarylsulfonates which have been fonmed 70 
by condensation of naphthalenesulfonic adds 
widi formaldehyde and which contain two or 
three naphthalene systems aie particularly 
suitable. 

Substances having cationic groups may also 75 
be used as well as those having anionic groups. 
Primary, secondary and tertiary amines and 
their salts or the corre s ponding quaternary 
ammonium salts are particularly suitable ex- 
amples of these. Tbe hydro^tobic groi^ 80 
again consists of a hydrocarixHi radral having 
at least 4 carbon atoms and up to twenty 
carbon atoms. It is advantageous to use amines 
however which contain at kast dght carbon 
atoms. Not only are aliphatic amines sudi as 85 
octylamine, decylamine and stearylamine, 
cydoaliphatic amines sudi as dicydohexyl- 
amine, cyclododecylamine and the like suit- 
able^ but also pyridinium salts, and not only 
moipholine, but abo its N-aikyl or N-aiyl 90 
derivatives having a total of six to twenty* 
one acrbon 3toiDS, for example the suifote of 
N-phenylmoririioline. Aromatic aminesf, for ex- 
ample naphthylamin^ are also sukaUe. 
Naturally amines having more than one amino 95 
group may be used^ for example trimethylene- 
dianunes having tbe general formnla: 

R— NH--CH2— CHa— CHa— NHa 

where R denotes an aliphatic, C3rcloaliphatic 

or substituted aromatic hydrocarbon i^cal 100 

having sue to twenty-two carbon atoms. 

The last ffoup of sisfactants suitable for 
die coatings acoordmg to ^ inventioa are 
nonionic siibstances as obtained for example by 
the addition of ethyloie oxide or propylene 105 
oxide to aliphatic alcohols or fatty adds hav- 
ing six to twenty carbon atoms, jweferably 
more than dght carixm atoms, alkyl|AenoIs 
having at least one alkyd radical containing one 
to twenty carbon atoms, preferably dgjit to HO 
twenty carbon atoms. As a rule from 7 to 30, 
preferably from 7 to 20, moles dl ethylene 
oxide or propylene oxide is required depend- 
ing on the starting material Examples are the 
oxyethyhtion product of 1 mole of octadecyl 115 
alcohol with 7 to 9 moles of ethylene oxicte^ or 
of 1 mote of p-nonylphenol witii 9 to 12 
moles of ethylene oxide. Pdyediyiene glycol 
having a molecular wdght or more than 700 
up to 8,000 is also suitable. 12O 

The said surfactants may be q^Ued singly 
or nmoed togetiier to the salts and f ertiliTezs. 

The waxes are added to the crystallized tx 
granular salts or fertilizers in amounts of 0.01 
to 1.5% by wdght, prrferably 0.03 to 0S% 125 
by wri^t^ of the total weight of die salt or 
fertilizer. 

All granular or crystaBized substances cap- 
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able of bdng poured are smtaWe as salts 
and fertilizers. AppUcatioa of die ooatinjp 
acrording to die invention is particularly smt- 
aUe to substances which haw ^gtoscopic 

5 properties and dierefore tend lor aaJomeratfc 
Examples »e: anunooimB nitctt?, naxea 
fertilizers containing amnMoiuiii mtiaiB sucn 
as calcium ammonium nitrate, caloom nitrate 
and mnltinutcient fertilizers, and also urea, 

10 potassium nitrate nitrophosphates or miilti- 
Sotrient fertilizers containing nsw, Vo^^ 
nitrate^ potassium sulfate, potassinm diionae 
and sodtom ddoride. ^- 
The advantages of die coatmgs according to 

15 the invention are that diey can be applied 
simpty and rapidly to the substances to he 

Example 

la, lb, Ic, Id 
35 2 
3 

4b, 4b 
5 

6a, 6b 
40 7 
8 
9 
10 

11a, lib 
45 12a. 12fo 

13 

14a, 14b 
15 
16 

50 17 
18 
19 
20 
21 

§ 

24 
25 
26 

60 27 

28 . 

29 

30 

The vertical columns in lie following Table 
£S give ite following data : 
lEz^'Exaxaplc No. 
Teni|>=tempcraiuie in °C 
TT=treatmcnt time in minutes 
CAF=componcot added fiist (in •%! of 

CAs2£ponent added second (m % by 

PX=^!^MC test described below (in Iq;) 
BT^bag test described below 
75 b=haid 
lh=less ianl 
ff^fr e e flowing 
a£f=a]mo5t free-flowing 
mhs^moderatdy bard 



protected, usually in qjpaiati^ whidi is re- 
quired in any case for tbc granularion. Ev»cn 
^dicn used in small amounts, stoca^ pwi»: 
ties can be achieved with thb combinatton of 
subscanoes wMch cannot be achieved with far 
larger amounts of polycdiylcne waxes or 
surfactants known for t^^e purpose in question- 
The additional use of powders is therefore un- 
necessary. Sate and fertilizers provWed wiA 
the coatings according to the invention can 
be handled without dust formation and remam 
ftcc-flowing even after prolonged stsoragp. 

The invention is ilhistrated me Er- 
amplns. 

Ezanxples 

The ferdli2ers treated are as follows: 
VerSliset 

NPK Mg. ferdlizer 12/12/17/2 
NPK 4ertiHzcr 15/15/15 
NPK fertilizer 12/12/20 
NPK fertilizer 13/13/21 
NP fertilizer 20/20 
calcium ammonium nitrate 
NPK fertilizer 15/15/15 
NPK fertilizer 15/15/15 
calcium nitrate 
NPK fertilizer 13/13/21 
NPK fertilizer 13/13/21 
NPK fertilizer 13/13/21 
potassium chloride 
urea 
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sodium nitrate 
NPKMg fertilizer 16/1U/14.5/2 
NPK fertilizer 10/8/10 
NPK fertilizer .14/9/21 
NPK fertilizer 15/9/14 
NPKMg fertilizer 10/15/20/2 
NPK fertilizer 15/15/15 
NPK fertilizer 13/13/21 
potassium chloride 
NPK fertilizer 13/13/21 
NPKMg fertilizer 12/12/17/2 
NPKMg fertilizer 12/12/17/2 
NPKMg fertilizer 12/12/17/2 
^Ic fnm anunonium nitrate 
NPK fertilizer 15/15/15 
NP fertilizer 20/20 

Individual san^les are heated in a drum 
to ti» tenmerature (Temp), treated witii die 
substance CAF and CAS, roBed for the tmjc 
(TT> and cooled to Aout €I^C within fifteen 
minutes. After having bem oookd, die 
sanqto prqmred are subjected to the two tests 
described betow: 

1. Pressure test (PT) 

A dismountaUe m^allic cubic mc»d 
ing an inside edge lengtii of 70 nun and being 
open at the top fc fillrf with the sanqde to be 
tested. The sami^ is then loaded for two 
hours at room temperature with a punch whidi 
nananits a force of 175 kg to tie sample. Hie 
cubsc press-m^ding formed is canfoDy re- 
moved firom the mill arid immediately broken 
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lip by the acdoa of pressure between two 
parallel plates in a destruction measuring 
instrument The foroe indicated by the appara- 
tus as being necessary for the destruction of the. 

5 p!iess-nM>ldmg is a m^sure of the tendency 
of the sample to agg;lomerate. High values 
denote a marked tendency to cake. In the ideal 
case, the press-molding breaks up when re* 
moved from the mold. 

10 2. Bfljf test (BT) 

In dus test 50 kg of the material to be tested 
is stored in each case for six wedcs in a bag 
which is impermeable to air and moisture and 
is loaded with ten times its wdg^ The bag is 

15 then carefully opened and the material 
evaluated. 

Under la and lb in the Table bdow, coat- 
ings are specified with consist eddier of pure 
polyethylene wax or a surfactant Under Ic 

20 the results of the two tests are gi^ which 
have been obtained willi the combinatioii of 
the two substance acoosding to the inventicm 
for purpose of comparisoxL With a total 
amount of only 0,2% by wdgjit widi reference 

25 to the multinutrient fertilizer, results are ob- 



tained whidt as nuiy be seen from the Table 
.cannot nearly be achieved with five times the. 
amount of the individual c<»nponent8. 

The following further abbreviations are 
used in the following T{d>Ie: 30 



PEW la=polyethyleDe wax having a mcrfecu- 
lar weight of 5000, a d^ree of branch- 
ing of 30 to 50 CHt groups per 1000 
carbon atoms^ 
PEW=polyethylene wax 35 
(s), (1) or <m)=applicd in tte form of a solid^ 

Uquid or melt 
CP=a condensation product of 2 moles of fi- 
napfathalenesuU<Hiic acid with 1 mole of 
fonnaklehyde; 4q 
MW=moiccular weight; 
CP 10/1= condensation product of 10 moles 
of ethylene oside and 1 mole of p-nonyl- 
lAenoi; 

CP 8/l=condensation product of g moles of 45 
ethjiene oxide and 1 mole of octadecyl 
alcohol; 
PPW= polypropylene wax; 
PEG=polyethyiene glycol^ 

TABLE 



Ex 


Temp 


TT 


CAP 


CAS 


PT 


BT 


la 


108 

108 
108 
108 


10 

10 
10 
10 


none 

0.05 PEW lafs) 
0.10 PEW la(8) 
0.50 PEW la(8) 
1.0 PEW la^ 


none 
none 
none 
none 
none 


520 
150 
100 
130 
200 


h 
Ih 
111 
Ih 
Ih 


lb 


108 
108 
108 
108 
108 


10 
10 
10 
10 
10 


none 
0.05 CP 
0.10 CP 
0.50 CP 
1.00 CP 


none 
none 
none 
none 
none 


520 
210 
80 

90 

80 


h 
h 
Ih 
Ih 
Ih 


iG 


108 


10 


0.1 PEW 1<8) 


0.10 CP 


10 


ff 


Id 


108 


20 


0.10 PEW la(s) 


0.10 CP 


50 


ff 


2 


112 


10 


0.10 CP 


0.12 PEW la(8) 


5 


ff 


3 


100 


10 


0.10 CP 


0.15 PEW la(m) 


3 


ff 


4a 


108 


10 


0.15 PEW la(8) 


0.10 2-ethy]ha7lamiDe 


10 


a£f 


4b 


108 


10 


0.25 2-elhy1hCTylfliiiiiw> 


none 


90 


Ih 


5 


105 


10 


0.08 PEW la(8) 


0.02 steaiylamine 


2 


ff 


6a 


110 


10 


0.10 PEW laG) 


0.30 diqrdohexylamine 


3 


ff 


fib 


110 


10 


0.40 dicydohezylamine 


none 


100 


mil 


7 


108 


10 


0.10 PEW laO) 


0.10 N-pba^motpholine 8 


aff 


8 


108 


10 


0.20 PEW laa) 


0.10 Q-buqrlainme 


12 


aff 


9 


97 


10 


1.50 PEW MW 3 500 


1.00 di-2-eth]dbesyIamine 3 


ff 



I 
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109 



15 0.05 Narsalt of mono- 0.15 PEW MWSOOOO) 
palmitic ester of 
sattbac add 




10 



WHAT WE CLAIM IS:— 

1 A granular or atystalluie salt or fertilizer 
p,;;ided wid» a coating f a the avmdawe of 
hjst feonation and aggtomeration wherem tiie 

SSi^ wax having a mem mokadar 
nuw tfBn 3, and a sutlactan^ the amount of 



xrsx being from 0.01 to 1.5.% ^^^.^ 
the amouac of sathcsaat being from 0.01 » 
2% wei^ of the total weigte of the 

or fertilizer. • j i. i 

2. A sjdt or fertilizer as damied m €Man l 

wherein ihe pdycthylene vax i'*''^-,!'^^ 
degree of brandling of from 10 to 100 CHi 
gioims per 100 carbon atoms. 
sTa salt or fertilizer as dasned u dami 1 



15 



7 
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or 2 wfaerdn tbe surf actsnt is an flnionic sid>- 
stance. 

4. A salt or ferdlizer as clainied in daim 3 
wh^:^ the anioaic substance consists of a 

5 water-repellent hydrootrbcHi radical and an 
anionic group, the hydrocarbon radic^ being 
an aliphatic hydrocarbon radical having four 
to thirty carbon atoms, a phenyl radical, a 
napfathyi radiod, an all^l-substituted phenyl 

10 radical or an alkyl-subsdtuted naphthyl radi- 
cal and tbe anionic group bdng a carboxyl, 
sulf ato or sulfonic group. 

5. A salt OCT fertilizer as claimed in claim 1 
or 2 wherdn the surfactant is a cationic sub- 

15 stance. 

6. A salt or fotilizer as claimed in daim 
S wherein the cationic substance is a primary, 
secondary or tertiary amine or a sak tfaeceof 

a quaternary ammonium salt having an aU- 
20 phadc radical attaining foin* to twenty car- 
bon atoms or a napbifayl ladicaL 

7. A salt or f extilizer as claimed in daim. 5 
wherein the caticmic substance is motpboHne 
or a N-alkyl or N-aryl derivative of morpho- 

25 line having a total of six to twenty-one carbon 
atoms. 

8. A salt or ferdUzer as claimed in daun 1 
or 2 wherein the surfactant is a reaction pro- 
duct of ediyleoe oxide with an aliphatic alcnfaol 

30 having 6 to 20 carbon atoms and/or a fatty 
add having 6 to 20 caibon at(»ns and/or an 
aJkyl phenol, having at least one alkyl radical 
omtaimng 1 to 20 carbon atoms. ' 



9. A salt or fertilizer as claimed in daim 1 

or 2 wherein the surfactant is a polyethylene 35 
glycol having a mdecular wdg^ of from 700 
to 8000. 

10. A salt or fertilizer as claimed in daim 
1 and da»cribed in any of tlie foregoing Ex- 
amples. 40 

11. A process for the production of a 
granular or crystalline salt or fertilizer pro- 
vided with a coating for the avoidance of dust 
f ormatioa and ag^omeradon as daimed in 
any of daims 1 to 10 wherein a polyethylene 45 
wax and/or polypropylene wax having a mean 
molecular weight of from 500 to 10^000 and 

a penetrometer number as ^hereinbefore 
defined) of not more than 3 is appli-ed to the 
granular or crystalline salt or fertilizer whose 50 
temperature lies within a range from lO^C 
bdow to 30^ above the mdtmg point of the 
wax to be applied and after mixing is cooled 
to a temperature which is 40°C below the 
melting point of the wax and tben the soxf- 55 
actant is applied. 

12. A process as daimed in claim 11 carried 
out substantially as described in die foregoing 
Examples. 

J. Y. & G. W. JOHNSON, 
Fumival Houses 
14— ,18, High Holbom, London, W.Cl, 
Chartered Patent Agents, 
'Agents for the Applicants. 
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